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6taiBaicatefl npor»nuieHHOCTM h npeAHasKane- 
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jumin oCbowbmbbhxcb npo«rn«iB«* uaac- 
tob b soHe nep*opauHM. Hen* " <*«cne- 
qeRHe'sKOHOMiM MarepMana nnaerup* . Ha 
Tpyfiox cnyocawT rHAPaBiu- . -we jaxe ~ 
pu e ynnoTiwTeflbHU** sneMeKTam h yc- 
TaaoBneHWfl Ha khx nnacrupb. 3areM 
nepxtmft Topen wutw.ro ynnoTHHTenMioro 
sneMeaTa rHAPasromecxoro naxepa pa3- 
M«a«r „anpoTHB KKWieft rpawutu MHtep- 
8 ana HerepMeTMiKocTH. AiWHy nnacTupB 
BUiMcnawT no MareMaTiiiecxott +o P Myne, 
npoHSBOABT sanaxepoBxy ynnoTKHTenbHux 
sjieMCBTOB naxepa b KOtmeBUx yiacrrxax 
nnacTwpji H pacBMpeMHe nnacrupB no sceft 
, Amue RsrreM cosabkm weurowro nawe- 
» am b ynnoTHHTenbiHX sncne htbx naxepoB n 
, MeacnaKepKoft somc Taxoe pacnonome- 
we nnacTHpa oCecaewBaer coxpaHMocrb, 
cro m o6caflHoft xohohhu b HHTepBane, 
ocjiaOneHHOM oTBepcTH*w. 4 tin. 



IB 



HaoepereHHe othochtc* x He*TeaDOtr- 
Bameft npowaaneHHocTH , a MMeHHO x 
cnocooaM peMOirra oocaAHUx kojiohm, a 
raxme H30JIHUHH oOBOHKHBimixc* npoflyx- 
thbhmx nnacroB b aoHe r3p*opaUHK 

Uenbo H»o6peTeKHR HnnneTai ooecne 
ue»te 3XOMOMHM MarepMana r-iacropa. 

Ha dnr. 1 HSoOpaxeH naxep cflsoeH 
HMfl niAPaBnHuecxHfl (HPC) c yeraHOBneH- 
Z* «a hch nnacrupcM b tpbhcbopthoh 
noiioBCMMJi i «a ««r. 2 - to xe. npH _ 
sanaxepoBxe ero ynnoTHHTenbHux 3«»«h 
tob Ma mtacTupe; Ha 4«r. 3 - to xe. 
npk npHxaTHHKOHueruxyMacTXOB nnaCTU- 
vr. k o6caAHOft kojiomhc; Ha <JMr. «• 
to xa, n P M aaaepoieHHH npHxaTH* xome- 



bux yiacrxoB h A c*op>«PO" aKHM cpeBKe " 
ro yqacrxa nnacTupJi AO xacaww -c BHyr- 
peHHeft noacpxHocTbio oocaflBofi xonoHmi. 

CnocoS ycraMOBXH nnacTupx b Hwrep- 
sane MerepMewiHOCTH oochahoh xonoH- 
m peamisyeTcx cnenywuM o6paaoM. 

Ha niflpaBnHiccxHft inaxep,. BxmoHaw- 

+m BepXHHH 1 H HKJCKHH 2 yiU10TKMT«UIb- 
9JICMCHTM, MCXfly KOTOpUMH paSKeUCH 

AH<p)>epeKUKanbKbifi xnanaH 3, ycTaHaBJW- 
VacTCJt MeTannHHccxHfl nnacrupb 4, xo- 
Topufl ♦MXCHpyeTcn Ha naxepe ynopaKM 5 
H 6. PaccTOHHHe nexAy ynnoTHHTenbKMMH 
sneMetrraKH 1 h 2 ycTaHaBJiMBaercn b 
saBHCHMOCTH or A"h Hb4 nnacTupB, ^ipe- 
A enenHoro no saBHCHMOCTH, m o6ecr.eMe- 
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nu fumuoro aaxptmut yonoTKMTenbt&ix 
MtmwroM J h 2 xoajeBUMH yqacrxaKH 
nnaprwpx . 

flnnaa njxacTwpa BbitapaeTCJi a coot- ^ 
BercTWB co cac^ynncft a bbh cHKOCTbJO 

me atoh« nnacTbip*! m; 

t d 'AW ha RorepBana HerepneTHUHoc- 10 
tm oOcaAKoft KoooH»4 f m; 



flTOHa ynnoTHHTejibHoro jjicmch- 
• • i v« rBAPASiiH^ecxQro naxepa, m; 
P.-.A*BneHHe b ngo>aBimwecKKX na- 



15 



* xepax npn npuxtTHu KOKuemx 
nacTKOB nnaCTMpK,' Mia; 

1 paCCTOHRHa OT yCTM CKBOXHW 

. *np sepxaefi rpa^mu HirrepBana 

BCrepMOTB^HOCTH 06CBAB0fl KO-. 
AOROI, Ml 20 

B * MOAynb ynpyrocTH MaTepHana 
Tpyfl 9 Ba xoropux iip6h3boaht- 
c* cnycx nnacrupx t MOa; 

C -"OTHoaeHHe HapyxHoro AKXNerpa 
x BHyrpeBBexy Tpy0 9 na xoto- 
pftix npOHSBpAHToi cnycx nnacTbi- 

' w ... \ 

|U - .xo^Wmmwrr HyaccoHa MaTepH- 
ana TpyO 1 Ha xoTopwx npoHsao-. 



jbitcji cnycx nnacrupH 



30 



llaxep c nnacTwpeM 4 cnycxaeTca^Ha 
■acocao*xoMnpeccopmx TpyOax (He no-, 
xaaaw) B oOcaAxyn xonoHay ? x Htrrep- 
aany \ 0 BerepHeTHUocmi 9 ocnaoneHBOKy 
OTxepcTHXMH 8. HhxhbA ynixofHUTejibniH 35 
sjieMBBT 2 ycrraHaBnHBaxrr Tax, ^rrob&i 
'/tro xepxHHft Topcu Gun HanpoTHB unxneA . 
rpamxn* HarepBana 1 0 • DpH 3tom paccro- 
ime mow mncBHj* topaom sepxitero yn- 
. /lOTHHTejibHoro sjieMeBTa 1 k BepxiteA 40 
rpanHixbi HBTcpBana 1 0 coctbbht BenHw- 



Hy a 9 paaKyx) 2 



Tbipn AaaneuHeM P^ 9 npn stom cpeABxa 
sacTb nnacTwpa B HKTepB&ne l c Ae$op- 
MHpycTC* pacneTHbiM Aa&neKHtM t z «?/ 

AO XaCBHHH C BHyTp CHHe A AOBepXHOCTbO 

odcxAHoft xonoHKM pjisi HCKnmtm* Happy- 
sox Ha HHTepBan 1 0 (4*ir. 4). B npouec- 
ce y cTSHOBKH nnacTwpb 4 b we ere c naxe- 
Pom nepeMeoiaeTCfl OTBocuTeribHo HHrep- 
Bana 1 0 oGcbahoA xojiohhu Ha BejrawHy 
a/2, ho 6naroAapx BaOopy pjutn* nnac- 
Tbipa h cooTBercTBynmeft ero opHeirrauHH 
nepeA ycraHOBxoft ot ho chtca b ho hhxhoA 
rpauHAM HRTepBana 1;, xoHueaae yiacr- 
kh nnacTbipa, npHxaTbie x oOceahoA xo- 
noHHe, 6y«yT aaxoAHTbai bbc HarepBana 

1 6 Ha paBHOM pacCTOHHHH a/2 OT coot- 

BeTCTxyvmHx ero rpaHxxw Taxoe pacnono- 
xeHHe nnacTupa o6ecne<MT coxpaHHoc b 
ero h oGcaAHoft xonoxtai b" HHTepBanc, 
ocnaOneBHOM orsepcTHAm* 

♦ o p m y n a u 3 0 6 p e h h 
CnocoO ycTBROBKH nnacTupa » MHTep- 
Bane BerepMBTH«tnocTH otfcaAHoft xonon- 
au 9 BtoixmaxaflA cnycx Ha rpyOax iha* 
paBAH^ecxHx naxepoB c ynnoTHHTehbn*- 
mi 9jxeMeBTaMi k ycraHOBneHHoro ua hhx 
nnacrapA 9 sanaxepoBxy ynn6Ti«TenbHfcix 
MeHeKTOB naxepa b xoHuesbix ynacTxax 
nnacTupx h pacmipeHKe nnacrupx no 
sceft AnHBe' nyTen cosaxhux uaoiiTO^Horo 
AajsneHHR b ynnoTHHTenbwx sneMeutax 
naxepoB H b MexnaxepHOft sone, o t n h- 

1 • » H H ft C .H TCM 9 VTO t X ACJlblO 

oOecne^ieKMii skohomkh MaTepHana nnacrw- 
px t nocne cnycx*. nnacmpx sepxRifA to- 
peu HttxHero ynnoTRHTenbHoro anexeHTa : 
raAPaanHnecxoro naxepa pasHemaxrr Ha- 
npoTHB HHxHeft rpaHHUM HHTepBana He- 
repMeTHUHocTH | a nmwy nnac-rupH 8bi0n- 
pa»T b cboTsef ctbhm co cneAyicmeft saBH- 

CHHOCTbJO 



h ywniBano^yn 



yAnuHeuHe HacocHo-xownpeccopHUx Tpy6 
npu ycTOHOBe nnacTupa. Cosa&ot b naxe- 4 ^. 
pa H^OuTO^Hoe AaaneHHe nop a ax a 2-3 Mlla 
. h a an ax epoBbiB axrr ynnoTHHTeHbie sneMeir- 
tu 1 M- 2 b KOHAeiux yiacrrrax nnacTupa 
4 (4«r. 2)* IIoBtmaOT A^aneBHe a naxe-^ 
pe a'pacHHpawr ero c Havana ynnoTHH- 30 

TeJIbHfaMI MeMeHTaMl I H 2 COOTBeTCTBy- 

mate xoHaeaue yqacTKH hnacTbtpx 
(4m r* 3). Ilocne qero oTxpusaerca m^r 
^epeKUHanbHbf^ xnanau 3 9 npeAaapHTenb- 
ho HacTpoeHKbift Ha aanaHRoe AaeneHHe , 55 
h paOoqeft x:'AxocTbio pacsnfpa»T cpeAHmo 
«tacrb nnacTbipH. AasneHHe b naxepe no- 
BbnaioT ao pac^eTHoro 9 . cOecnewBaxr 
qero npHxaTHe kohucbhx yqacrxoB nnac- 



E(C*-1) 



rne L - ArtHHa nnacTbipa 9 m; 

\ 4 -' AAHHa HHTepsana HerepHeTHU- 
hocth oOcaAHoA xojioHHbi 9 m; 
I - AnHKa ynnoTKHTehbHoro 3neMeM- 
* Ta rHApaamiqecKoro naxepa, m; 
• P - AasjieHMe b map asmmecKnx na- 
xepax npa npnxaTHH icoHueBbix t 
yMacTXOB nnacTbrpa t Mlla; 

1 - paCCTOHHHe OT yCTbH CKBaXMKbl 

AO BepxHCfl rpaHMUbi HHTepsana 
He repMCTH mhoctm oGcaAHoft xo- 
noHHbi 9 m; 
E - Monynb ynpyrocTH MaTepHana 
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npoHaflOAHrc* cnycic luiacTup*; 
r KO **$HUHeirr nyaccoaa Narepaana 
rpyfl, Ha kotopmx npoH9^>AHTca 
cnycx nnacnipn. . 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 

[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 



► 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 
. P./(1-2 M ) 

is the quantity a, equal to 2 - (p 2 ^ ' taking int ° account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated Pi 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P t> where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /o, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /q at equal distances of all from its corresponding boundaries. Such a 



pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, afrer lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

H is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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Fig. 2 
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Fig. 3 



Fig. 4 
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